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Question 1    :    25% 
An SI engine operates on an air-standard cycle four stroke Otto cycle with turbocharging. 
Air-fuel enters the cylinders at 70 degrees C and 145 kPa, and heat in by combustion  qin  
equals 1800kJ/kg . The compression ratio rc  = 8 and exhaust pressure Pex  = 100kPa. 
Calculate  
1. Temperature at each stage of the cycle in degrees C. 
2. Pressure at each stage of the cycle in kPa. 
3. Work produced during the expansion stroke ( kJ/kg ) 
4. Work of the compression stroke  (kJ/kg ) 
5. Net pumping work   ( kJ/kg) 







Question 2     :       10% 
Isooctane is burned with air in an engine at an equivalence ratio of 0.833. Assuming 
complete combustion, write the balanced chemical reaction equation. 
Calculate 
1. Air fuel ratio. 
2. How much excess air is used ( % ). 
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Question 3     :      15% 
A large twelve cylinder, 460 litre, two stroke cycle engine operates using dual fuel.  92% 
of the intake air is used for stoichiometric combustion of methanol, while 8% is used for 
stoichiometric combustion of light diesel fuel for ignition. The engine operates at 190 
RPM with a volumetric efficiency of 93%. The methanol is input during the intake stroke, 




1. Mass flow of air into the engine (kg/sec). 
2. Mass flow rate of methanol into the engine ( kg/sec ). 






Question 4     :       10% 
A two litre, four cylinder, open chamber SI engine operates at 3500 RPM using 
stoichiometric gasoline. At this speed, volumetric efficiency is 92% , combustion 
efficiency is 98%, indicated thermal efficiency is 47%, and mechanical efficiency is 86% 
Calculate : 
1. Brake power in kW 
2. bmep in kPa 
3. Amount of unburned fuel exhausted from the engine in kg/hr. 
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Question 5      :      10% 
A large CI engine operating at 312 RPM has open combustion chambers and direct 
injection, with 260mm bores, a 730mm stroke and a compression ratio of 16.5:1. Fuel 
injection in each cylinder starts at 210   bTDC and lasts for 0.019 sec. ID is 0.0065 sec. 
Calculate : 
1. ID in degrees of engine rotation. 
2. Crank angle position when combustion starts. 





      Question 6    :      10% 
A flat 6 SI engine has a capacity of 1520cc, 4 valves per cylinder, single overhead 
camshaft per bank and a compression ratio of 9:1. The engine currently uses 95RON 
gasoline which is directly injected into each cylinder on a four stroke cycle. If all other 
conditions are kept the same this engine is proposed to be fitted with twin spark plugs 
per cylinder. If all other engine parameters are kept the same, list and discuss three 




Question 7     :      5% 
A five cylinder SI engine with bore B= 85.0mm and stroke S=0.92B, operates at 2800 
RPM on an air-standard Otto cycle. During the compression stroke, the air in each 
cylinder is rotating at an angular velocity of 250 revs per second, using the paddlewheel 
model. At TDC, the gas mixture into a clearance volume that can be approximated as a 
50mm diameter cylindrical bowl in the face of the piston. 
Calculate  
1. The swirl ratio during the compression stroke using two different equations 
2. The angular velocity in the bowl at TDC, assuming angular momentum is conserved. 
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Question  8     :      15% 
 
A centrifugal compressor has the following properties. 
 
Double sided impeller 
 Mass flow = 14.2 kg/s 
 N = 22050 rpm 
 Tip diameter = 530 mm  
 Number of blades = 28 
 Power input factor = 1.03 
 Radial compressor efficiency = 78%.  
 
Use Cp = 1.005 kJ/kg-K, T01 = 293 K, P01 = 1.1 bar 
a) Determine the slip factor.   
b) Determine the temperature rise across the compressor. 
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